ABSTRACT: A study was conducted (I) to determine rumen degradability (in sacco) of dry matter (DM) and neutral detergent fibre (NDF) of the most important grass species grown in the Czech Republic, (II) to compare grass species (n = 5) according to calculated degradation parameters, and (III) to establish prediction equations for degradation parameters from chemical composition. Results from the in sacco method were used to calculate DM and NDF degradation parameters. Linear and stepwise multiple regression analyses were used to develop prediction equations for DM and NDF degradation parameters from nutrient concentrations. The highest DM and NDF degradation parameters were found for Lolium perenne. DM and NDF rumen degradation parameters were successfully predicted from chemical composition, with a single predictor adequate for most parameters. For all parameters R 2 -values increased with addition of more predictors into regression equations. Effective degradability (ED) of DM calculated at a rumen outflow rate (k) of 0.05 h -1 was the best predicted by NDF (R 2 = 0.878), and ED of NDF at k = 0.02 h -1 by crude protein (CP) (R 2 = 0.653).
Forage production in the Czech Republic and Central Europe is dominated by grasses. However, there is a lack of information about ruminal degradability of dry matter (DM) and neutral detergent fibre (NDF) of the most important grass species grown in European countries. The rate and extent of DM fermentation in the rumen are crucial determinants of the nutrients utilized by ruminants (Kamalak et al., 2005) . The main factor influencing the rate of fermentation of feeds is the structure of the carbohydrate fraction, especially the extent of lignification of the cell wall (Nagadi et al., 2000) .
Rumen degradability is routinely determined by use of the in sacco method. This method is used for measuring of degradation parameters of a whole spectrum of nutrients and feeds (Čerešňáková et al., 2007; Homolka et al., 2007 Homolka et al., , 2008 . However, the in sacco method requires rumen-cannulated animals, and is time consuming and expensive. These have resulted in a search for alternative methods to evaluate rumen digestibility. In vitro methods, such as gas production (Pozdíšek and Vaculová, 2008; Jalč et al., 2009 ), pepsin-cellulase solubility (Nousiainen et al., 2003a,b) and others (Cherney et al., 1993; López et al., 1998; Koukolová et al., 2004) , are hampered by a need for rumen fluid from experimental animals, expensive chemicals and commercial enzymes. Other options to estimate digestibility are through prediction equations based on chemical composition. These prediction 
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equations are an appropriate for institutions that lack experimental animals and equipment for in vitro digestibility analysis ( Jančík et al., 2008) . Prediction equations based on chemical composition have been successfully applied for different feeds and nutrients (Nousiainen et al., 2003a; Yan and Agnew, 2004; Andrés et al., 2005; Jančík et al., 2009; Villamide et al., 2009 ). However, adequate equations to predict DM and NDF rumen degradation parameters of grasses from chemical composition are lacking.
This study aimed (I) to determine rumen degradability of DM and NDF of the most important grass species grown in the Czech Republic, (II) to compare grass species (n = 5) according to calculated degradation parameters, and (III) to compute prediction equations for degradation parameters from chemical composition. These would add to the present knowledge of DM and NDF rumen digestion kinetics of grass species commonly grown in the Czech Republic. 
MATERIAL AND METHODS

Samples
Chemical analysis
All samples (n = 40) were analyzed for DM, crude protein (CP), ash, ether extract (EE), NDF, acid detergent fibre (ADF) and acid detergent lignin (ADL). DM was determined at 105°C for 12 h of oven-drying, and ash content after combusting at 550°C for 4.5 h (Regulation No. 497/2004 . EE was extracted for 6 h with petroleum-ether. 
In sacco procedure
Ruminal DM and NDF disappearances were estimated by the in sacco technique. Grass samples were incubated (three bags per sample per incubation time) in the rumen of two Holstein cows fitted with permanent rumen fistula. Rations of the fistulated cows consisted of ad lib meadow hay supplemented with 1 kg of barley meal per day and animal. Samples were weighed (1.5 g; 1 mm screen sieve) into nylon bags with a pore size of 42 µm (internal dimensions 50 × 120 mm) (Uhelon 130 T, Silk and Progress Moravská Chrastová). The nylon bags with the weighed samples were attached to a cylindrical carrier and incubated in the rumen for 6, 12, 24, 48, 72 and 96 h. Upon removal, bags were hand washed in cold water for 30 minutes. Zero time disappearances were obtained from washed nylon bags not subjected to rumen incubation. All washed nylon bags were dried in a forced-air oven at 50°C for 48 h.
The rumen degradation parameters of DM and NDF were calculated using the equations of Ørskov and McDonald (1979) :
where: Deg (t) = disappearance of DM or NDF at time t a = intercept representing the portion of DM solubilized at the initiation of incubation (time 0) b = fraction of DM or NDF potentially degradable in the rumen c = rate constant of disappearance of fraction b t = time of incubation
The effective ruminal degradability of DM (ED DM ) and NDF (ED NDF ) were calculated according to Ørskov and McDonald (1979) : (Koukolová et al., 2004) 
Statistical analysis
The MIXED procedure of SAS (SAS, 2002 (SAS, -2003 ) was used to evaluate the influence of harvest dates and grass species on chemical composition, and DM and NDF degradation parameters. The effects of year and grass species were considered as fixed, and harvest date was nested in each level of the factor grass as a covariate. Because of heterogeneity of the variance the different variances for harvest dates were taken into account in the variance-covariance structure of the model. Changes in the chemical composition, and DM and NDF degradation parameters, at consecutive harvest dates were evaluated with Scheffe's pairwise comparison, adjusted with the Bonferroni correction to control the overall type I error rate (Rasch et al., 1999) .
Linear and stepwise multiple regression analyses (Statistica 6, 2001 ) were used to develop prediction equations for DM and NDF degradation parameters from nutrient concentrations in grasses.
RESULTS AND DISCUSSION
Chemical composition and degradation parameters of DM and NDF of grass samples are presented in Table 1 Similarly, DM degradation parameters showed large differences between the lowest and highest values, with differences of 317 g/kg of DM, 249.5 g/kg of DM, 0.112 h -1 and 361.2 g/kg of DM for a, b, c and ED, respectively. Yu et al. (2004) found that a varied from 169 to 213 g/kg of DM, b from 431 to 577 g/kg of DM, c from 0.026 to 0.059 h -1 , and ED DM from 609 to 698 g/kg of DM in Phleum pratense. ED DM values of 470 and 560 g/kg DM were reported for meadow hay (Rymer and Givens, 2002) and Festuca arundinacea (Elizalde et al., 1999) , respectively. With different forages, Coblentz et al. (1998) stated values of 189 to 268 g/kg of DM, 469 to 536 g/kg of DM, and 0.031 to 0.056 h -1 for a, b, and c, respectively. According to Gosselink et al. (2004) , Lolium perenne presented an a of 248 and a b of 550 g/kg of DM, with 0.053 h -1 found for c.
The NDF degradation parameters b, c and ED differed with 258 g/kg of NDF, 0.069 h -1 and 281.8 g/kg of NDF, respectively, between minimum and maximum values. A range of 595 to 752 g/kg of NDF for b and 0.032 to 0.056 h -1 for c were reported for Tripsacum dactyloides (Coblentz et al., 1998) . Lolium multiflorum was characterized by a b value of 598 g/kg NDF and c value of 0.0291 h -1 (Andrighetto et al., 1993) . Table 2 shows mean values for chemical composition, and DM and NDF degradation parameters of the evaluated grass species. Festuca arundinacea contained the highest CP and lowest EE and ADL contents. On the contrary, the lowest CP content was found for the Felina hybrid. This grass showed the highest CF content. Dactylis glomerata presented the highest content of ADL. The lowest content of ash and the highest contents of ADF and NDF were detected in Phleum pratense. In contrast, the highest contents of ash and EE and the lowest contents of CF, ADF and NDF were found in Lolium perenne. In agreement to present results, Skládanka et al. (2008) NDF rumen degradation parameters (Table 2 ) were in agreement to DM rumen degradation parameters in the order of quality: Lolium perenne, Phleum pratense, Festuca arundinacea, Felina hybrid and Dactylis glomerata. Higher NDF digestibility of Festuca arundinacea in comparison with a grass hybrid (Hykor) was described by Pozdíšek et al. (2003) .
Changes in DM and NDF rumen degradation parameters at harvest dates calculated for each of the grass species are presented in Table 3 . The values describe a decrease in degradation parameters during 7 days of maturing (time between neighbouring harvests). The ruminal degradation parameters of observed grass species decreased linearly with increasing date of harvest. Dactylis glomerata had the lowest changes in DM degradation for the parameters a and c in comparison with the other grass species. Festuca arundinacea presented the lowest changes in the potential degradable component of DM (parameter b). For both ED DM and ED NDF the lowest changes were determined for Lolium Table 4 . According to R 2 -values and residual mean square errors, ADF (R 2 = 0.855) and NDF (R 2 = 0.844) were found as the best single predictors of parameter a. Parameter b was the best predicted by NDF (R 2 = 0.120). However, a single predictor was non-significant for this parameter. A regression with three predictors (NDF, ADL, CP) presented a R 2 value of 0.546. Parameter c was adequately predicted using CF (R 2 = 0.768) or NDF (R 2 = 0.766). ED DM was best predicted by NDF (R 2 = 0.878), although all presented equations gave satisfactory predictions. NDF was also detected as the best ED DM predictor for grass silages by Jančík et al. (2009) . Nousiainen et al. (2003a) found ADF as the best single predictor of organic matter digestibility of grass silages. Table 5 indicates the regression equations that described the relationships between NDF rumen degradation parameters and chemical composition of evaluated grasses. Parameter b was the best predicted by ADL (R 2 = 0.572), whereas NDF presented a R 2 value as low as 0.301. The combination of CP and ADL predicted the parameter b with a R 2 value of 0.677. The best predictor of parameter c was CP (R 2 = 0.607). ADL has the lowest value (R 2 = 0.212) to predict c. ED NDF was best predicted by CP (R 2 = 0.653). NDF was found as inadequate (R 2 = 0.484) to describe this parameter. According to linear multiple regression the combination of CP and ADL was superior (R 2 = 0.769) to predict ED NDF . This combination was found by Jančík et al. (2008) as adequate for prediction of the indigestible part of NDF, and for organic matter digestibility of regrowth grass silages by Nousiainen et al. (2003b) . Use of a higher number of predictors yielded equations with higher R 2 -values and lower residual mean square errors.
Generally, NDF was the best predictor of DM degradation parameters. NDF represents the total insoluble matrix fibre, and it is better related to rumination and passage compared to other chemical components (Van Soest, 1994) . CF is not recommended for prediction, attributed to the fact that it is unrelated to any original structural cell wall component (Van Soest, 1994) . However, Tables 4 and 5 . However, equations calculated for each species were more accurate (higher R 2 and lower RMSE) compared to equations that included data from all grasses. This could probably related to a low number of grass samples (n = 8).
CONCLUSIONS
This study showed that Lolium perenne presented the highest DM and NDF rumen degradation parameters of all evaluated grass species. Furthermore, the study confirmed that DM and NDF rumen degradation parameters in grass species can be predicted from chemical composition with satisfactory accuracy. A single predictor was adequate to predict most of the degradation parameters. However, with combinations of chemical components used as predictors the accuracy of prediction equations will improve. It could be recommended that all prediction equations with R 2 > 0.500 can be applied in practice. For prediction of the DM degradation parameters a, c and ED DM , the use of single prediction equation based on NDF is suggested. However, to predict the parameter b, 
